Differential sensitivity of neural and non-neural protein kinase isozymes to cyclic AMP.
Cyclic AMP-dependent protein kinase, which plays a major role in metabolic and genetic regulation, consists of two classes of isozymes denoted as type I and type II. The type II isozyme, moreover, consists of two subclasses denoted as neural and non-neural based upon immunochemical differences between the enzyme isolated from bovine brain and heart, respectively. Whereas the catalytic (C) subunits of these three isozymes are quite similar, all three isozymes differ with respect to their regulatory (R) subunits. In the present report, we have compared the sensitivities to cyclic AMP of the type I and type II isozymes in several tissues from a single species (rat). The sensitivities of the three isozymes to cyclic AMP were type I much greater than non-neural type II greater than neural type II. We suggest that the differences in sensitivity to cyclic AMP of isozymes present in the same cell provides the cell with a dynamic range of responses to the widely varying alterations in cellular cyclic AMP levels produced by regulatory first messengers.